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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metliod for depositing a catalyst on a gas 
diffusion electrode having a high safety degree without danger of a fire. 
SOLUTION: The reaction layer of the gas diffusion electrode is internally impregnated with 
a soln. contg. catalyst colloidal particulates of a grain size below 100 nm. This electrode is 
dried and is then heat treated. At the time of the impregnation of the soln. contg. the 
catalyst colloidal particulates, a catalyst colloid soln. added with alcohol is preferably used 
and is sucked and applied on the reaction layer of the gas diffusion electrode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dcunages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the catalyst support approach which made easy 
support of the catalyst to the reaction layer of a gas diffusion electrode about the catalyst support approach 
to the reaction layer of a gas diffusion electrode. 
[0002] 

[Description of the Prior Art] Conventionally, the gas diffusion electrode currently used by the fuel cell, 
electrolysis, etc. consists of structure which usually contains a catalyst particle. Generally the gas diffusion 
electrode has the structure which the reaction layer and the gas supply layer piled up. In order that the gas 
supply layer in the gas diffusion electrode and the reaction layer piled up mutually may enlarge surface area 
of a catalyst, catalyst particles, such as silver and platinum, are usually supported by support, such as carbon 
black. In order to make predetermined support support catalyst particles, such as this silver, platinum, etc., 
the chloroplatinic acid water solution was applied on support, such as carbon black, and, subsequently 
desiccation and the approach of making hydrogen reduction perform and support further are taken. And the 
support which supported this catalyst is mixed with the polytetrafluoroethylene (PTFE) particle used as a 
binder, and it mixes with hydrophobic carbon black further by the case, it fabricates, and the reaction layer 
is formed. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned Prior art, when using platinum for a 
catalyst, for example, in case chloroplatinic acid etc. is returned, inflammable high hydrogen is used. For 
this reason, by this approach, there was a trouble that the danger of a fire was very high. On the occasion of 
manufacture of a gas diffusion electrode, this invention does not have the danger of a fire and aims at 
offering the high catalyst support approach which is whenever [ insurance ]. 
[0004] 

[Means for Solving the Problem] With the following means, this invention was able to attain the above- 
mentioned technical problem. 

(1) The catalyst support approach of the gas diffusion electrode which the solution with which particle size 
contains a catalyst colloid particle 1 OOnm or less is infiltrated into the reaction layer of a gas diffusion 
electrode, and is characterized by desiccation and subsequently heat-treating. 

(2) The catalyst support approach of a gas diffusion electrode given in the above (1) characterized by 
carrying out suction spreading on the occasion of sinking [ of the solution containing a catalyst colloid 
particle ] in at the reaction layer of a gas diffusion electrode using the catalyst colloidal solution which 
added alcohol. 

[0005] 

[Embodiment of the Invention] Hereafter, in order to describe this invention in detail, the gestalt of 
implementation of invention is explained. In this invention, the gas diffusion electrode with which a reaction 
layer and gas supply layers overlap, for example is formed, and the catalyst colloidal solution is applied to 
the reaction layer side. As the catalyst colloidal solution, it can consider as the solution of the colloid which 
contains a catalyst component, for example. The catalyst in this catalyst colloidal solution is in a condition 
final as a catalyst, and, in the case of the catalyst which consists of platinum, should just exist as colloid of 
platinum. For this reason, it is not necessary to return chloroplatinic acid like the conventional technique 
later, and to change into the condition of platinum. By being after desiccation and heat-treating, the colloid 
of the aforementioned platinum etc. can be made into a metal condition with activity while it fixes in a 
reaction layer. Conventional carbon black can be used for a gas diffusion electrode, or it can produce it by 
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the particle and PTFE particles of hydrophilic corrosion resistance, such as a zirconia. What is necessary is 
to form a reaction layer sheet and a gas supply layer sheet, respectively, and just to use well-known 
approaches, such as piling them up, conventionally in that case. 

[0006] A reaction layer sheet can be formed as follows, for example. That is, hydrophihc carbon black, 
hydrophobic carbon black, a surface active agent, and PFTE dispersion are mixed. It filters by adding and 
carrying out self-organizing of the alcohol to the obtained mixture (it solidified as an organization where the 
dispersed PFTE dispersion soHdified and continued, and becomes powdered), after making it dry, solvent 
naphtha is added, and it rolls in the shape of a sheet. The reaction layer sheet on which the hydrophilic part 
which consists of hydrophilic carbon black or PFTE, and the non-dense water space which consists of 
hydrophobic carbon black or PFTE are intermingled by this is obtained. The formation approach of a gas 
supply layer sheet is performed as follows, for example. Gas supply layer raw material powder was prepared 
by distributing the PFTE dispersion D-l(Daikin Industries, LTD. make) 2 section in the two sections of 
hydrophobic carbon black No.6, filtering and drying [ carry out self-organizing and ] in alcohol in them, and 
considering as powder. Solvent naphtha is added and rolled to this. The superposition of a reaction layer 
sheet and a gas supply layer sheet mixes both, and should just roll them. After a roll removes a surfactant 
using ethyl alcohol etc. After desiccation, subsequently to a gas supply layer side it covers with a silver net 
etc., and, subsequently they are the temperature of about 380 degrees C, and the pressure of 40kg/cm2. A 
hotpress is preferably carried out with extent. 

[0007] Then, a catalyst is given to the reaction layer side of the gas diffijsion electrode obtained by doing in 
this way. For example, the colloidal solution with which particle size contains catalyst colloid lOOnm or less 
in solvents, such as water, is prepared. As catalyst colloid, silver colloid, silver alloy colloid, gold colloid, 
platinum colloid, palladium colloid, etc. can be mentioned, for example. Especially silver colloid is 
desirable. As for colloidal-solution concentration, about l-10wt% is good. Alcohol is preferably added to 
the obtained catalyst colloidal solution. As alcohol, butyl alcohol, ethyl alcohol, methyl alcohol, etc. can be 
mentioned, and especially butyl alcohol is desirable. As for the alcoholic concentration in the solvent 
colloid-alcoholic solution obtained, about 10-50wt% is good. When alcohol is added, catalyst colloid 
becomes easy to permeate and is desirable in the reaction layer of a gas diffusion electrode. 
[0008] Thus, the obtained catalyst colloid-alcoholic solution is applied to the reaction layer side of a gas 
diffiision electrode. Said solution is made to attract in a reaction layer by decompressing a gas supply layer 
side in that case. At this time, a catalyst colloid-alcoholic solution is good for the hydrophilic part in a 
reaction layer, and it sinks in. A colloidal particle enters, it adsorbs and deposition is carried out to the pore 
in a reaction layer (fi-om 50nm to lOOnm). It is good in that case to heat together with suction. About 10-30 
minutes of a pressure are [ whenever / 100 or less-mmHg and stoving temperature / 80-120 degrees C and 
heating time ] good. Thus, in a reaction layer, if it adsorbs and the deposition of the catalyst colloid is 
carried out, subsequently, it will dry fiirther and this gas diffusion electrode will be heat-treated. If it carries 
out like this, a catalyst particle can be supported with a hydrophilic part to the Lord of a reaction layer, and 
the catalyst support gas diffiision electrode which carried out sediment firmly can be obtained. It is good to 
perform desiccation processing at about 80 degrees C in atmospheric air or inert gas. Heat treatment is good 
to carry out by exposing for 2-20 minutes to the bottom of the temperature of 150-250 degrees C. 
[0009] By the above approach, the quality of the material of the support which supports a catalyst is not 
asked. Furthermore, catalyst colloid may be applied at the time of a raw sheet, without covering a gas supply 
layer side with a silver net etc., and subsequently carrying out a hotpress. The pore of a Teflon porous body 
can be filled up and the network of a silver particle can also be formed. The pore made between the 
aggregates of PTFE, such as GOATEKKUSU, may be filled up with silver. 
[0010] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited to 
these. 

[001 1] (Example 1) The Triton 50 section was added to the hydrophilic carbon black (AB-12, DENKI 
KAGAKU KOGYO K.K. make) 7 section and the hydrophobic carbon black (No.6, DENKI KAGAKU 
KOGYO K.K. make) 3 section 10%, and it was made to distribute by the ultrasonic disperses The PFTE 
dispersion (D-1 and Daikin Industries, LTD.) 4 section was added to the obtained dispersion liquid, and 
distributed mixing of this was carried out. Furthermore, self-organizing of the ethyl alcohol 50 section was 
added and carried out to this. Subsequently, ** which filtered this, added and rolled solvent naphtha after 
desiccation, and made the 0.5mm reaction layer sheet. The 2mm sheet was built with adding and rolling 
solvent naphtha to gas supply layer raw material powder apart from formation of a reaction layer sheet, and 
the gas supply layer sheet was formed. It rolled, the whole thickness was set to 0.6mm, superposition and 
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the extractor using this obtained sheet to ethyl alcohol removed the surfactant, and the reaction layer sheet 
and the gas supply layer sheet were continuously dried at 100 degrees C. Then, a gas supply layer side is 
covered with the silver net of 50 meshes and 0.19mm thickness, and they are 380 degrees C and 30kg/cm2. 
The hotpress was carried out for 60 seconds by the pressure, and the gas diffusion electrode was obtained. 
[0012] Thus, colloidal silver was given as follows to the obtained gas diffusion electrode. That is, the 
colloidal solution which contains the colloidal silver whose particle size is lOnm 3% was prepared, and in 
addition, the colloidal silver-butyl alcohol solution was prepared so that concentration might become 40wt 
(s)% about butyl alcohol at this. Subsequently, the colloidal silver-butyl alcohol solution was applied to the 
reaction layer side, heating at 100 degrees C decompressing the gas supply layer side of the gas diffusion 
electrode obtained above. Adsorption and the silver support gas diffusion electrode which it will heat-treat 
for 10 minutes at 250 more degrees C, and hydrophilic carbon black will support a silver particle with the 
hydrophilic part of a reaction layer, and will carry out deposition firmly if sediment is carried out were 
obtained for colloidal silver with a particle size of lOnm in the reaction layer. The oxygen reducibility 
ability of the obtained silver support gas diffusion electrode was measured. The platinum network was used 
for the counter electrode and the half cell trial was performed at NaOH and 80 degrees C 32%. the current 
density of an oxygen reduction reaction — 30 A/dm2 it is — a case — electrode potential — 0.81 — it is V 
(vs.RHE), and is higher than potential 0.79V (vs.RHE) of a hydrogen reduction method, and a hydrogen 
reduction method is not used ~ also coming out — it tumed out that it has the engine performance high 
enough. 

[0013] (Example 2) 20g of zirconia particles of 0.15 microns of mean diameters is distributed in a 11. water 
solution, the one section and the water 9 section were added and Triton was distributed by the ultrasonic 
disperser. after adding the PTFE dispersion D-l(Daikin Industries, LTD, make) 1 section to the obtained 
dispersion liquid and carrying out chuming mixing ~ ethanol — 20 — self-organizing was carried out by 
******(ing) and agitating, and the hydrophilic part ingredient was obtained. The non-dense water space 
ingredient was obtained apart from the hydrophilic part ingredient. That is, the hydrophobic carbon black 
(No.6, mean-particle-diameter [ of 500A ], prototype, DENKI KAGAKU KOGYO K.K. make) 2 section 
was made to distribute the 20 sections and the PTFE dispersion (D-1, Daikin Industries, LTD. make) 2 
section for Triton 20%. 50 ******s, self-organizing of the isopropyl alcohol was carried out, and it was used 
as the non-dense water space ingredient at the obtained dispersion liquid. The hydrophilic part ingredient 
and the non-dense water space ingredient carried out self-organizing, and chuming mixing was carried out, 
liquid was filtered and it considered as the reaction layer raw material. Thus, the reaction layer sheet with a 
thickness of 0.5mm was obtained with adding and rolling solvent naphtha in the obtained reaction layer raw 
material. 

[0014] The 2mm gas supply layer sheet was made from adding and rolling solvent naphtha to gas supply 
layer raw material powder apart from a reaction layer sheet. Said reaction layer sheet and the gas supply 
layer sheet were laid on top of one, were rolled, and total thickness was set to 0.6mm. The extractor using 
ethyl alcohol removed the surfactant from this 0.6mm thickness sheet. Then, it dries at 100 degrees C, a gas 
supply layer side is covered with the silver net of 50 meshes and 0.19mm thickness after that, and they are 
370 degrees C and 50kg/cm2. The hotpress was carried out for 60 seconds by the pressure. In this way, the 
gas diffusion electrode was obtained. Thus, colloidal silver was given as follows to the obtained gas 
diffusion electrode. 

[0015] In addition, the silver-palladium colloid-butyl alcohol solution was prepared so that it might become 
the solution which contains silver (95%)-palladium (5%) colloid with a particle size of 20nm 3% with 40wt 
(s)% about butyl alcohol. It heated at 100 degrees C, decompressing a gas supply layer side, the silver- 
palladium colloid-butyl alcohol solution was applied to the reaction layer side, and sediment was adsorbed 
and carried out. Subsequently, this gas diffusion electrode was heat-treated for 10 minutes at 250 degrees C, 
the silver particle was supported with the hydrophilic part of a reaction layer, and the silver-palladium 
support gas diffusion electrode which has deposited firmly was obtained. Thus, the oxygen reducibility 
ability of the obtained silver-palladium support gas diffusion electrode was measured, current density — 30 
A/dm2 it is — a case — electrode potential — 0,78 — it was V (vs.RHE), and even if it was higher than 
potential 0.79V (vs.RHE) of a hydrogen reduction method and did not use a hydrogen reduction method, it 
tumed out that it has the engine performance high enough. 
[0016] 

[Effect of the Invention] Since this invention was infiltrated, dried and ranked second and heat-treated the 
solution with which particle size contains a catalyst colloid particle lOOnm or less into the reaction layer of a 
gas diffusion electrode, the dangerous hydrogen reduction process was lost and the activity became 
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insurance. A catalyst spreading process becomes easy and a manufacturing cost also becomes cheap. Since 
it only applies, dries and heat-treats in atmospheric air, after support of a catalyst attaches an electrode in a 
cell frame, but it can be performed, and is excellent also in the point. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by tbe use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst support approach of the gas diffusion electrode which the solution with which 
particle size contains a catalyst colloid particle lOOnm or less is infiltrated into the reaction layer of a gas 
diffiision electrode, and is characterized by desiccation and subsequently heat-treating. 
[Claim 2] The catalyst support approach of the gas diffusion electrode according to claim 1 characterized by 
carrying out suction spreading on the occasion of sinking [ of the solution containing a catalyst colloid 
particle ] in at the reaction layer of a gas diffusion electrode using the catalyst colloidal solution which 
added alcohol. 



[Translation done.] 
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